Impact of sex steroids and their suppression on skeletal growth and maturation.
Forty girls with central precocious puberty (CPP) were studied before and during 1-3 yr of luteinizing hormone-releasing factor (LHRH) agonist (LHRHa) administration to examine the impact of gonadal steroid secretion and its suppression on skeletal growth and maturation. Pubertal growth velocity (GV) was 10.1 +/- 0.7 (SE) cm/yr and, when normalized for chronological age (CA) and bone age (BA), demonstrated that the effects of sex steroids were most profound in patients with the youngest CA and BA. GV decreased significantly to 5.8 +/- 0.3 (n = 40), 4.6 +/- 0.3 (n = 30), and 3.2 +/- 0.6 cm/yr (n = 12) during 3 yr of gonadal suppression and correlated negatively with starting BA. Skeletal maturation was markedly accelerated by premature sex steroid secretion (BA/CA = 1.8 +/- 0.1), was slowed significantly with gonadal suppression (mean delta BA/delta CA less than 1), and also was negatively correlated with the starting BA. Cumulative increases in predicted adult height were observed regardless of starting BA and averaged +2.0 +/- 0.4, +5.2 +/- 0.5, and +6.7 +/- 1.2 cm after 1, 2, and 3 yr of gonadal suppression. The comparable changes in height predictions across all BAs despite highly variable GVs underscore the need for use of developmental (i.e., BA-based) rather than CA-based standards in the analysis of growth during gonadal steroid exposure and suppression in childhood.